[Abstract] Neutral red (NR) is a dye that must be actively imported into the cell, and, therefore, the dye has been used for decades to selectively stain living cells. In addition, NR can also be incorporated into virus particles, although the mechanism behind this is poorly understood. Once encapsulated into the virion, NR, a light sensitive dye, can be photoactivated to inactivate the virus. The proposed mechanism explaining this observation is that activation of NR allows the dye to cross-link viral genome to viral capsid and thus preventing viral uncoating and infection. To study the early events of murine norovirus (MNV)-host interaction, light-sensitive NR-containing MNV is used to distinguish between input virus (i.e., NR-containing virus) and replicated virus (i.e., NR-free virus). This protocol describes the incorporation of NR into MNV capsids and the use of these virions for detection of viral replication in a mouse and in tissue culture by standard plaque assay. The same technique is also used for study of poliovirus replication (1-3). Thus, there is the potential that this technique can be used for additional non-enveloped viruses. However, this has to be tested on a case-by-case basis as unpublished data on feline calicivirus suggests not all viruses may be able to stably incorporate NR into their capsid (J. Parker, personal communication).
16. DMEM-5 (see Recipes) 17. 2x MEM media (500 ml) (see Recipes) 18. SeaPlaque agarose (see Recipes) 19 h. Perform plaque assay to determine viral titer of your virus stock as previously described in detail (2) and as described briefly below. The day before the plaque assay seed 2 x 10 6 Raw 264.7 cells in DMEM-10/ well in six well plates.
i. On the day of the plaque assay, perform 10-fold serial dilutions of your virus stock in DMEM-5. Make sure to adjust the volume for duplicate plaque assays, i.e., you will need a total volume of 2.5 ml for each dilution.
j. Next, take the six well plates with cells seeded on the day before, aspirate the media and infect cells in the dark in duplicate wells for each dilution with 0.5 ml/well, wrap in aluminum foil and rock for 1 h at room temperature with a speed rocker at ~18 oscillations per min.
Note: The 1 h incubation was determined experimentally to ensure efficient entry and uncoating of MNV. However, the length of time necessary for other viruses may vary.
k. Turn on the lights and leave the remaining 10-fold viral dilutions in the light for at least 10 min.
l. Repeat step 1-j. but keep plates exposed to light (i.e., do not wrap plates in aluminum foil).
m. After the hour, finish the plaque assay for both sets of plates with or without aluminum foil in the light by adding 2 ml/well of a 1:1 ratio of molten media (Perry, 2010) . 
